Conditional repression of STAT5 expression during lactation reveals its exclusive roles in mammary gland morphology, milk-protein gene expression, and neonate growth.
The role of Stat5 in maintaining adequate lactation was studied in Stat5a(-/-) mice expressing a conditionally suppressed transgenic STAT5 in their mammary glands. This system enables distinguishing STAT5's effects on lactation from its contribution to mammary development during gestation. Females were allowed to express STAT5 during their first pregnancy. After delivery, STAT5 levels were manipulated by doxycycline administration and withdrawal. In two lines of genetically modified mice, the absence of STAT5 expression during the first 10 days of lactation resulted in a decrease of 29% or 41% in newborn weight gain. The STAT5-dependent decrease in growth was recoverable, but not completely reversible, particularly when STAT5 expression was omitted for the first 4 days of lactation. Within the first 10 days of STAT5-omitted lactation, alveolar occupancy regressed by 50% compared to that measured at delivery. By Day 10, only 18% of the fat-pad area was involved in milk production. The alveolar regression caused by 4 days of STAT5 deficiency was reversible, but neonate growth remained delayed. STAT5 deficiency resulted in reduced estrogen receptor α and connexin 32 gene expression, accompanied by delayed induction of both anti- and pro-apoptotic Bcl-2 family members. An increase in Gata-3 expression may reflect an attempt to maintain alveolar progenitors. A decrease of 39% and 23% in WAP and α-lactalbumin expression, respectively, with no associated effects on β-casein, also resulted from lack of STAT5 expression in the first 10 days of lactation. This deficiency enhances the major effect of alveolar regression on delayed weight gain in newborns.